Abstract: This paper aims to list the possible risk of water resources with fully considering of multiple factors, and analyse the factors influence on the shortage of water resources, and finally put forward optimization strategy and reasonable suggestions through a systematic qualitative analysis. More specifically, (1) establishing four models to measure water supply capacity: From the natural environment, social water, economic factors, and the new technology factors to create the model, (2) taking Beijing as a survey centre, to get the weight of each risk factor to draw the top 5 main risk factors, (3) building the equation by multiple linear regression, through the curve fitting analysis to predict water status in Beijing city for the past15 years, (4) making an intervention plan and modify model parameters on the basis of economy and environment, and (5) Based on the intervention plan, time variable is modified to predict whether Beijing will be affected by water shortage in the future.
DESCRIPTION
Water resource on earth generally refers to the overall content of the hydrosphere [1, 2] . Including the human control and direct irrigation, power generation, water supply, shipping, aquaculture and other purposes of surface water and groundwater, as well as rivers, lakes, wells, springs, tidal, harbor and aquaculture waters, etc. In a narrow sense, it refers to the amount of fresh water that can be recovered and renewed every year [3, 4] . Water resources are important natural resources for the development of the national economy [5] . In many parts of the world, the demand for water has exceeded the level of the water resources, and there are many areas on the verge of the use of water resources is not balanced [6, 7, 8] . Therefore, we need to establish a set of effective water resource model to solve the world water problem. Throughout the modeling process, we fully consider the feasibility of our model for effectiveness, efficiency, and cost.
The problems to be solved inludes:
1) Develop a model that provides a measure of the ability of a region to provide clean water to meet the needs of its population. You may need to consider the dynamic nature of the factors that affect both supply and demand in your modeling process.
2) Using the UN water scarcity map pick one country or region where water is either heavily or moderately overloaded. Explain why and how water is scarce in that region. Make sure to explain both the social and environmental drivers by addressing physical and/or economic scarcity. 
SYMBOL CONVENTIONS 2.1 Symbol Conventions

ANALYSIS OF THE PROBLEM
For question 1, a four model was established to measure the water supply capacity, and a model was created to solve the task from four aspects: natural environment, social water, economic factors, and new technology.
For question 2, according to the selected regions of the economic environment variable is introduced to solve the model; Beijing, China as a water reference City, Beijing city's natural environment and climate, economic and population factors, water supply system, technical reserves into the model,
MODELS 4.1 Water Resources Model
Beijing city as a research center, according to the economic environment of Beijing City, the introduction of the model to solve the environmental variables.
Analysis of the present situation
Will Beijing's natural environment, topography and climate precipitation, economic and population factors, water supply system, technical reserves, water pollution, water price, water purification ability is introduced into the model through social and environmental driving factors to explain the cause of water shortage in Beijing city. Then statistical results is the following 
Model Testing
Design water supply for y, the factors affecting the total water resources amount is the amount of surface water resources, total amount of groundwater resources and renewable water were recorded for x1, x2, x3, establish three element linear regression model According to the least square method, the least square sum of residuals is achieved 
model of influence factors of water consumption
From the chart we can see that before 1994 due to policy, farming, the industrial structure of the problem data fluctuations, and in 1994 after can be regarded as a continuous curve, so we choose after 2003 data to carry on the fitting analysis, relational expression is obtained. 
model of risk of factors of water shortage
Analysis on risk factors of water shortage
There are many factors that affect the water resources of Beijing City, the paper divides the risk factors from two aspects: water supply and water use. To quantitatively analyze the influence degree of each risk factor of the status of water resources, the judgment matrix in AHP pairwise comparison of each risk factor, to determine the weights of various risk factors, which determine their influence on the total amount of water resources.
The establishment of the matrix A is as follows： Through the calculation of 5 main risk factors, respectively, the weight of the relatively large surface water C4, C2 reclaimed water, C5 agricultural water, C6, industrial water, C7 third industry and domestic water.
Principal component regression
According to the ontology with fewer samples, variable dimension, multiple linear problem is serious by principal component regression model can in reducing the dimension of the variables at the same time eliminate variables highly correlated due to multicollinearity problems, so as to improve the accuracy of the regression model parameter estimation. At the same time, the establishment of the model also from the side to test the effectiveness of the above extraction of five risk factors. X1 is known for industrial water comprehensive factors, X2 for life and water environment comprehensive factors, X5 for agricultural water integrated factors, by regression equations available, according to their contribution to the rate of water shortage of the rate of its importance to sort for:
Industrial water > living and environmental water > agricultural water.
It can be known that the regression model can well explain the relationship between water shortage rate and risk factors, and the significance of the index is consistent with the actual situation, which can be applied. 
predicted and forecast model
Predicted total water consumption
Forecast total water resources
Based on our analysis on data from 2005 to 2012, surface water and groundwater in a certain range fluctuations, reclaimed water quantity rise in the basic trend, in view of this, we have a bold prediction of four years of water resources in the future. According to the principle of Statistics found that the basic surface water and underground water fluctuations in a certain range, while the sewage treatment capacity because of the support of national policy it has been in a rising state, we take years of data for comparative analysis, speculated that the next four years surface water and underground water to maintain in the eight years ago, the average level of sewage treatment capacity for nearly three years on average, so the water resources amount in the next four years is speculated as follows table: Intervention program from the natural environment, topography and climate, economic and population factors, water supply system, technical reserves, water pollution, water price, water purification ability of each model and the model parameters are taken into account, as far as possible according to the different situation of different places to draw the best interventions.
Model introduction
Since The index system is a reasonable abstraction and Simulation for the sustainable utilization of water resources, but the contribution of each index to the system is different, which can be used to a set of normalized weight W1, W2,... , Wn to describe. Traditional weight distribution commonly used Delphi expert consultation method and analytic hierarchy process (AHP). Among them, the Delphi method is not only a higher requirement for consulting experts, but also a large number of rounds of consulting work. AHP uses nine scale score comparison to judge the result, makes the person feel the operation difficulty, and the computation complexity, but also needs to carry on the consistency check. Under the premise of guaranteeing the scientific nature, in order to calculate the simple and convenient, this paper uses the improved three scale analytic hierarchy process, its computation steps like formula (1) The criterion layer 4 indexes, through consultation and calculation, it is concluded that their weights. The present situation of water resources for 0.2765 and water resources utilization efficiency 0.1917, the pressure of the sustainable utilization of water resources for 0.1329 and ability of sustainable utilization of water resources is 0.3988. Then the index system in the next level of the indicators were calculated, the last layer of indicators in the index system of the weight of the factors (Table 5 ). Since public opinion guidance and management is a very practical work, specific to the implementation level. We need to deal with a large number of complex issues and deal with complicated things, due to the lack of implementation experience, guidance and management research in the public emergency network public opinion aspects, This article does not find significant innovations, suggestions and measures proposed are mainly to further enrich the existing researchbased.
MODEL EVALUATION 6.1 Strengths
(1)interfere with the plan in the principal component analysis model based on, eliminating the precipitation, GDP, industrial water and other indicators related effect, reduce the workload of index selection, more objectively reflect the display relationship between risk factors and water shortage.
(2) in this paper, a comprehensive evaluation model of water resources based on entropy weight is established, which can avoid the problem that the pairwise contrast structure judgment matrix is easy to happen. The theory of entropy in the information theory was introduced from the data itself reflects the information disordering effect value to calculate the weight coefficients of the weight determination of the certain theory basis to reduce the subjectivity of evaluation and subjective factors influence and evaluation of the results. (4) all models of this paper, the whole process of clear thinking, simple calculation, the objective of the evaluation results.
Weaknesses
(1) the inevitable part of the principal component analysis model is to be lost.
(2) the grey model is used to predict, in view of the smoothness of the sequence is not good, the selection of the background value is more difficult.
(3) due to the environment and human impact of water resources is greater, so the results of the prediction error is inevitable.
(4) In the future, we prefer to integrate the optimization with some traditional data mining approaches [8] , [9] , [10] to find more effective solutions. 
